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each node are updated with resource data of its neighbor. To optimize the link aggregation, an 
operating performance of the logical link is evaluated by the node using traffic data from the network, 
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#n^~»«*i^T4C4#r#. *-/Fc7-^±ft: 
<tL/r©^t»^tW<Dll««^iah*. «Bt* 

*<DF^>T>«rii« , rS F5b^ 

tci^r, *©f^ ^viaa-r^***, f6©Fv^> 
3S£»-r*cttcj:»), K^-f>rtSM>*aaso^ f 30 

#D^-f#?R, *4m*QOSt»*4ftl5C<t**r*5 
F^-/>lffl©JBI»3BIRCC*5t*t:, 4<DF^>£ 
M&?^ * 4 d ^ *9£»BK*s r * 4 * Sf ^ ?!» 4 ft 
0, 3*^^a>K3£*» (^u ?f) 

c4rt*e#*. 

[0019] »7©*93tt, PgS^*> F"7-*K*Jt>T 
±{£^- F^g^- F^©TCS F-*-Y><DFi^^a5✓-- 
fll«*f«^fc3aft■r4 F^P5>-«««!fftSHKK:fec* 
r, ^iTfiFV^V^y-FonffeOhV'Oi 

SMiLr^samty-FsttHj-rswut^-Ftika^a 40 

(H23O1 5 20) 4, Tft F ^ II > * 

o*4i4*^©±ffiy-- FfH©y>*©SfiK1¥ 
l\ WKOWIBSW^- F*KW*r FBtt* 
15 (132 3 (Dl 5 2 3) 4, SBEfitt*!?^- Fffl© F 

B©f*py-i*7 F9-^CDa a aM4*^F^D^ 

F CCJ: 5? ifiraSHT 4 h 
(023<D1 5 2 2) 4*>fc«J«i**v -/-FIHrc*HS 
»»F^a^-1f«ftteS^Kftft-rS (H23015 
90), 50 
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[0 020] BBWfcSBWWttT^r©^- F#H C 

•T5!#e#*S. »7©*Wcj:tiK. ±{4 W 

ffi y - F Pel 'J > ^ tc {* o T % W ^ - F S 

So 

[0 0 2 1 ] *8<D*I3«. »6©*9!<DFtfn*/-t» 

«ft«ttS«K:*j^r, ±fik-/- Fn-ch#a^-««© 
■*W^£3fi»TSSttRflK**B (0 2 7 <D 1 7 0 
0) CCctorff^n/cS^RStcS^^, *r«4cs§RT 
ffiF^-Y>©F^a^-«**W-»bfil/ (02 7<D1 
5 2 2). ±ffi>>- FIBTCStttr^ttFtfo^H** 
**sSt^cX»rS (132 7CD1 5 9 0) . CCt, F 
#as>-««©»KiRK4tt, tftffl*»^-FIB©F# 
n^-^BFfSOF^n^-^>-7'U- FT'g|J|lU 
©F#a^-4** F 9-^CDD a DM4^fulfiF^a^- 
f->^*U- FtC±f5ittffil*«r4i3i^«C. Aggres 
s i v e (ctf^^. Conservativ eCCtf 

[0 0 2 2 ] B»Rtt*±ffi^- FBr$fttr, &± 

ffi>>-F;MBS*iCSttT4 4. SFV-fXDiiffl^ 

* 9 3 * * ^ 3 >BB©fe»* 

*35P«#*S. *8©|feijrcy:, iflflftffl^- FBfl-C 
H*W?*&3SiU *©M&R*K*^**F-*-f>© 

[0 02 3] S£9<DIMBW\ »8<D«9i© F#n^-« 

2 9 cd 1 8 0 0 ) j: o»e»n/ctt8Bffatt»ca^ 

#• BW«flBt»*S (H29©1 80 1) 

4C4tcJ:^. *6/ctcTfi[F^^>©F#n^-«« 
£frHLgL (H2 9CD1 5 2 2) , ±fic^- FMr^ 

Bswa»«FJi*o^-ti»«**jB:i^s!aft-r4 (029 

<D1 5 9 0) . 

[0 0 2 4] C<0»9©IS93«:J:n« t 14#gfFffi^*ic 

06tl4o 

[0 02 5 ] 

[0 0 2 6 101 tt*«?H© F #n^-W*8X»3Sa* 

^-Fil/tATM^-K100. 
10 1, 102^ Wi'J>^13 0, 13 1, 132 



XL 

1 00. 1 0 1, 1 0 2it ATMX^7f©^-F^ 

x7i2o, i2i ( 122^, r-zotmmwz'if 

Sh#P^-t*«S»S6Bl 1 0. 111. 112 i** 

htfn^HMH£SttMl 1 0. 11 
1, 1 1 2«. feSC^WJaHtW^OiO-ridiCC 
j;f) 4 M^ATM>-F10 0, 10 1PdJ<Z>y>*l 
3 0<D3#©ttffly>£*SJau t©ATM^-Fl 
0 2ic*turh^n>?-tt$R ; £:iB^T^B$ic l l^CD^ 

C 0 0 2 7 ] H 2 (29 1 <D#gBJI * h #P ^Hfffi 

*h#n^-w«£»san i o. 111. 112^0 

2 0 0. (ft-/- Kfliy hf-^-i-^2 0 

1. @y - Fflay >**f-~ f f*-*^-* 2 0 2. y 

y-*gH»2 0 3. Hel lo^nh3^fg2 1 

0. mms~~h'mv>2tnmz 1 1. «««« (a* s 

regatio n/^^-2) ^tt^S2 2 OfeJctfy 
>^t*«S» (Aggregation) #©2 2 1<D 

« % WttfCPU, ^*yf)&lf«3>tfa-5rim 
[0 02 8] ad- (He llo)^o h^^#S2 1 

rswiy >**a«u »«y-FiHy>*tt«2 1 

[0029)133 &CH el lo Packe tt^O i 
0 3h5flttl<E>«t*T. £e«OtWl«. S/-K I 
D. h I D. tl^y- F I D. F I D, 

@ F> Y > I D (Peer Group I D) <D5o 
r£>£ (Cft«^1»«fc«*©ATM Forum 
Specificatio ntl^St^^, C CT?tt 
*B50T^S) .Hello Packet CCjc&ffcfJ®) 

[0030] (A)gPeer Group I D^x 
^-rSC<br, mms-YtfifflCP e e r Group 
CCJRT*^£5^*ffl*rT4. FIDPeer Grou 

(B) RDPeer GroupiBBTtitf. ^n-e 
ti^gy-KID. h I D<D#<D{B€:fgSLTtl 

*«Cii»j-rSCiKJ;i3, S8*«*H*»JO-/- K I D. 
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F Aiffi^Oy - F©£CE>;H- h KU8t»3 ftrt> 

(oeta, eiW)i8Mbrc»sa^- k i d. 
M d. «*y-K i d. id. a K^> 

ID (Peer Group I D> tSftfcfcS^fcje 

[00 3 1 ] »«-/- KfBi;>*tWR2 1 lCCtt. He 
llo7"a ha;l/^g2 1 Otci^rfiftSti/cWfR-r 
^r#»»3*i4. KiB«:a»©«fay 

io >2WfoZ>m&<Dm*mi*>t. H4CDJ:5K:tt4. c 

y y-^Sffl«B2 o 3tfi$n 

[0032 ] »»RK (7?»;y-t/a>^ 

— £;Aggregation ;^y— £) xft^lS 
2 2 0(t «»©»&y'>^BttSQOS (Qual 
ity of Service) ^l$0iI'J>^U 

20 Aggress.i v e.&A ggregat i on (j&;A; 
WM) iCon se rvat i ve^cAgg r ega t 
i on £<DlHr£©Stt<D»^C\ Ass 

r e s a t i o nSrff ^fl 1 ©'^-* — # r ( 0 ^ r ^ 
1, Aggress ive=l, Conservati 

v e = o > **jst^cc3aft-ra. 

[0 0 3 3 ] Aggregat i o r\J*z?M~~ 

**«2 2 O0W18-/- KP^Tif^^'^^-^CDNe g 
o t i a t i o n<E)^rS6<DWtCOl>-C7S-r. CCD#h? 
t*, /-KAfC^LtPa ramet er = l©f7* 
30 Jl/HH#iK£3*i. /-FB(CJtltParamete 

' r = o. 5©^*juF«}Wsa3esnrc»stt»4ffl[se 

LT*>*9, y- FA/pfcPa r ame t e r = 1 T*$£ 
LtcOXCttLX (y D- 1 2 0 0) , /-KB*6Pa 
rameter = 0. 5TCD*g*i*D (7U-12 0 
1) . S8W{c/-KAttParameter = 0. 5 
Kl*ffiO"Ct>5 (70-1 2 02) a^iTSLz-COS. 
cct. y-KA. BOf*? HB^ffl&lyT^SCD 
tt. WtU* J- FB«y- FAtWcy- FC. D. E 

40 ^©Wtt3&i^SlSgSC onservat ive (Cff C> 

fcfc. »y- F*c#L,-c±aM>J:5&c loof7 
FffifcKJETSfiWc, Conf iguratio 
nOlBHii^ K*c»br»»tB#y- FS 

[0 034] y 2 2 1 «. ±2i<Dct: 5 

tCUrlf^ta/cAg g r e g a t i o n/^^f- £tt$S 
4, H4«cW^LfcJ:^ttl»»y-Fy>^««2 1 1 
i. Htcyy-^«a»2 0 3r«ffl3hrc»*lt«i 
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XMrM<DQOS{&(DitW%: 1 t : fl<\ Aggregated 
2 0 2(CttJfrr* 0 

[0 0 3 5] a/-F';>^^f-hf-^<-^20 
2CCtg^£n&7 r -£©^lI6CC^To cowrs*. 
S4CDN ode I D - A 40RBOB3H y >^ 3**U 
*©»ay>^ (HHMy port ID-1 - 
f^MR emote por tID-1) Ccgift^n. M 
4©No d e I D-Bt<Dm<DWimV>?3#&l# 
<DtHiy>^ (ilMy port ID- 2 - H 
IR emote port ID-1) CC^3*VCt,> 

-eur-en-en<Di&iiy>^cc^L,"c, Aggre 

gat i o nCDIt*<D$Smf#6tl^> v#9^ 
X, QOSt«#BOffl*H6<D<t5CCtSttLT:c^-5. CC 
*CBttUrt*5QOS-A-l, QOS-B-lftf 
Aggrega t i on^'^-^r ( 0 ^ r ^ 

1 ) ttC<kr>Xs Aggressive, Conserv 
a t i v e CCA ggregate £;ft/c&OT*ab& 0 C 

neray v-xwi8P2 o 3-r«si3*iTir»««!ftffly 
>>?<D^m, iiisri'oy v-*ffiffl*. ^^gt^ 

fltfCj£&T 2 2 1 CC^oTig^HSr 

[0 0 3 6 ] 'Jy^^f-F^f^^'ah^ 
&2 0 0&*, |y-Fffly>^^f-hf-^-X2 
0 2*<DAgg r e g a t e StlfcU >^t#$SCC;*;# & 

«*i^bLfcCifcK-?< Aggregat io nfUn 
^Flooding (Broadcast) £4a£C 4 

* b 7 - ^OWSb-jt *> tsfrtclPl&tDS - F CC 

-£Cc<J:or* y b v-#wmmifi&JtC9Z<i:5lci, 
tfc<Ci^g^l^ 0 fc4fc4H6(DJ;5Cc 
feoTUfcAg g r e g a t e ^ n/cJS^CDQO S - A 

9, (QOS-A- 1 ) /2£IT. (QOS-A-1) 

>?y'a F^;^2 0 (Hi, SSBKJfcffi©^- F4 h 

[0 03 7] »J>i7^r-hJHf^^7'nF 
n^g2 0 0tt ffeO/-F^6§fiUfcF#P^- 
fiWRSrffe/- Fffl T J >**f*- Ff-^-^2 0 1 CC 

2 0 0«, S^-Kffl';>^^f"Ff-^X20 
2, JFmVZ/tzr- h5 £ -^-<-X2 0 1<DW 
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F#£** h7-*S>«^0W& 

[ 0 0 3 8 ] ^CC V > ^tt$RA ggregat i o n ^ 
£22 2 l(cfcW5«;>*«*<D»iKjABHCCo^"C#L< 

[ 0 0 3 9 ] m 7 «, y > Mf n A g g r e g a t i o 

io cc i bonify >^cr>QO s 4 bnmm?z><Dfr<Dm% 

^T* 0 7O±¥#«, ATM/-K3 00, 3 0 1, 
3 0 2, 3 0 3^6M?n5^ v b 7- ^CCfct,>r , 

!MI'J>^«:Agg r e g a t e D^c^o/cfg^ 

©w*$y >*«*3 2i£, h*o>?- 

f»«3 2 0i4/TL. B70Tf»ttAggregat 
e Lfc»&©|g«(DttrtR3 2 3. 3 2 2 4:7RL"CC»5. 
cc*ctt, nsy>^NW3 2 l. 3 2 34. * 9 h 
"-^h#n^««3 2 0, 3 2 24*i. gy>^<D 
20 Httii/T««*#o»£tWK:svr. 0Hgy>*»« 
3 2 1, 3 2 31*. H2fl[)B(8-/-Kiaiy>^1»«2 1 
1 4 yy-^fi»2 0 3+<D«*i*^t*l/ft:WHB*c 
ti^-T^o h-7"^WF^P^-tt?i3 2 

0, 3 2 2tt. S20f&/- Ffljy h 7^- £ 
<-X2 0 10I*P§4S/- Fffl»J>^Xf- F^-£ 
^2 0 2OftS4£^#0/ckOCCtl^T£ o 

[0 040] y-KA. 4 3 0 34/-FA. 3 3 
0 2 4©ifflCD!»ffly>^3 1 0tt3*??i£L/, -en-en 
100Mbps, 50Mbps, 1 50Mb p sCOBS 
30 *f*-?-Cl>3. t>U ffllOSiy^iAggreg 

ateif*rcc, -en-eticoy >^t#iR£ffeo/- fa. 

1. A. 2. A. 3^B8Lfc»&. ^-F#*?h 

F#ny-W«3 2 0 4l^t;t##B£J5oc4GC 

[0 04 1 ] — tSiSOWffl »J>^31041 #<D§& 
iy^KAggregatefS*^*, ATM/- 
F3 0 4, 305. 306, 3 0 7#>6flteS3ft£* * 
F7-^rSf 0 CCr«. /-FA. 44/- FA. 
3 ©Rl©aa©!ftffl y > ^ S: 1 #<DfilS »J>^CAgg 
40 regatet5«^U »J>^3 1 l^^jf 

{C38sbsji-ci>4. *©a&ffly>^cc»-r43R«<oy> 

»»y>*«*3 2 3«c^-TJ:5tC % 100 
Mbps, 50Mbps, 15 0Mbps <D^i^<D^p(D 
**ffii in 50Mbps <D <fc 5 CC9J-»r*»6n 
4. y>^Kttttlortt«c<, tt»fip 

6>tiS4«IESttl>. ^ncc-o^TJiUTtC^Tc 
[0 0 4 2] H8«. y>^«14«COt,»T^L/cfe(Dt? 
*f3. F ^ ^ v ? Ate, Constant Bi 
50 t Rate (CBR), Real Time Var 
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iable Bit Rate(rt-VBR). No 
n Real Time VBR, Available 
Bit Rate (ABR), Unspecif ie 
d Bit Rate (UBR) ftiW7^»ffi 
3*1, JL-1f^JB^r^QOScDrae t r i c s tt. M 
aximum Cell Rate (MaxCR), A 
vai Iable Cell Rate (AvCR), 
Cell Delay Var iat ion (CD 
V) , Ce 1 1 Transfer Delay (CT 
D) , Ce 1 I Loss Ratio (CLR)fti' 

tl/TAdm i n i s t r a t i veWe i gh t (A 

w) &4*#*s. 

gg r e ga t e <$KfT2fRW<D^J« 

09^ y>^i, 2, 3<o3*oi»ffl';>^3W % 
h77^^^7XA, b, c. d <a— p*»*ven 

ill. A^D"caiauri>a) <D5^, — «s**ti-eti 

r*#- H*SQOS*s. QOS-l, QOS-2. 
QOS — 8OJ:9{c3*3'*3Q:BH0c»35Ptirc*« 

mv>9% 1 As* r e g a t etS 

t§£\ *©Sai»J>i'tth77 -f ^^7^A, B, 

c. D<D£T£^*~hT£*>cr>4-r£ 0 ^ut, 

a v 2 2^XAlcmm-?z>£. Link-1 
ttQOS-1. Link-2«QOS-3, Link- 
3«QOS-6**n*tiJ*ofc». 
XA(t QOS-l, QOS-3. QOS6^6Agg 
regat io nffl=&gfJ|[-rti«SC» C o£ 
9, COSBtt. Ag^regatet^l QOSCD 

oi>T feEHifcQo s <o»wt^mamanr s c 4 

[0044]il0tt 2SWB<D*«r*0. St£ h 
-/ v9 9?x <B9 4*fc»K 01 Orfcfcfttttttt 

h77^ -^^7^^»tUI^) iC»BU 
5 7 * y £^5;Uc4ett£Ag g regat et^tQ 
OSOfgtS^ QOS1, QOS 2. QOS3iWitt 
3o££B${c, *tl6*Affff r a t e-r-SW^ 
CC, Aggressive &A ggregation 

(j&v*Ci¥ffi) iConservat i ve A g g r e 
g a t i o n (»/hWffi) 4£^LTt,>£ 0 QOS1, 
QOS2. Q0S3«-e-n-en. Ma xC R, AvC 
R, CDV, CTD, CLR, AW&©«»<D«1jfe&»i& 
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FStme tries £^*lcj£oTJ£L^*>-ttr 
l>< C4K±oT*KMSBit»'rSAd d i t i ve 
Metr icsi, & ] )> ^(0^^(0^(0(0^^ ^(D^ 
CCRttiJSoN on-Addi t i ve Metric 
s 4#AS. AdditiveMetricstt, CD 
V. CTD, CLR, AWt, Non-Additiv 
e Metr icsti, MaxCR, A vCR"CASo 
10 Aggress iveAggregat i on ©1^, 
Non-Additive Metrics \t^&L(D *) 
>^<D«^6iAI^i?), Add i t i ve Me 
trie sk«^4i*4*J:5CcTft«J:t». i£cc, c 
onservative Aggregation <D*& 

Non-Additive Metrics 
O r J>^05^*/WB*if3 ( Additive 
Me t r i c stt^tttiict^KThtffiU 
[0 04 5] JgSltCCi. CflDWffiiSrtt 

20 i2©A ggregatio iw^-rf — 

t!\ r = 0©i^«Conservat i ve 4 r=l 
<D£^te:A ggressive. fO^BW^fl r <D± 
Jit Aggressive &ffiX4C o n s e r v a 
t i veMY^^WWUtr XX+ ( 1 - r ) 
xY©<fc5(cffl£#a«>*C4K:<fc!3, COJ:?^^ 
ftffl**i&SC£3&sr*a (HI 0*5037}*) . 
[ 0 0 4 6 ] m 1 1 tt« 2 tc^* h *'u ^-t» 

30 ^iiiKa<^»ko«so«ffiflijffi«^o. 02 iRi— 

tWttK— ffl^fcjnU 7 0 0 tttfeffeffffli*®, 7 0 1 
«A g g r e g a t i o iw^V — £ftS^tR-C*£ 0 
#HSS<WI5SI<!D h # d ^-ItaXISlKW*. 0 2 CCin L 

2o<DtSfg^©7 0 0. 7 0 l#imiS*iTl>S. tt 
*s. HI l©Kfi6i, 0JS.KCPU. -**y^*wr* 

40 e^-^ottfPiwaiL. 3>h-^-^^H i i tc^r 
i ofl<oatt#a4 ur«tg3^^ 0 
[0047] &mmm^& 700^ mz>m£L(o a g g 

regat i o n/<7^- *tt:«fc -?t y >*fMR?>SA g 
g r e g a t e SftTl>SBS«:, ^<DA g g r e g a t 
e yv^fCfcttSBfJl*. Aggregate y>** 

tfStl. 3eWWfCfffflilS***A ggregation^' 

^y-^itS^S7 0 lmeti^ 

[ o o 4 8 ] c cr, -en-ena Kits»©i»y 

50 — A g g r eg a t e y>£©||ffi#- h# 
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«Cfflt,Tl»3fc«>, ttlBWffl*«7 0 0«-t<Ot»««r 
#JST * C £"CA ggregate'J >^*«f5jr*4*> 

[0 04 9] Aggregate U >*tC*>W£ 

WR*£tt. Aff g r e e a t e «;>^4*Jfflur=J* 

y v -x:pfiiw>fc#> a * ^ *✓ 3 >i83Etc*«b/c=J * 

g r e g a t e y > fciUfil/J: ^ it & 3 * * is a > 10 
S^OSStt, *»LA:3*^2^3>cr)»i*«ltL , ri» 
< C i-CW^fC^toSCiJ&s-CS-S. H 1 2 fCjS-r J: 5 
(C, Aggregat i o n^*7^-^^: 1 tCjfi-ttttf. 
M^Aggress i vetC'JV- XtSIBSH 9 &C F 
loodingtSi, CCD y > mMM? £ r -57 -/ 

[0 0 5 0] JgtC, Aggregate'J>n^7 
-^fiJJ8^<tfri 4 A g g r e g a t e StittW&V 

1 («*) tl^CiW^CCffi^ejoXl^CiSK 

^Ci^l^ aiZic^^c, Aggreg 
a t 1 o n'^-rf-fr&OCCjfitttt, ^JDConse 
rvat i veWOtf^i, fc^ h < jpjflm*0 &C 

iS-?#. mcA g g r e s s i v etc^OT^ f'J 

mm& 1 cc2-^ < m$ii>tc£ *> icfts tcmmviz 

[0 0 5 1 ] Kot. JJ^ttfflOA ggrega'tio 30 

*s/J\3^t«Btc»-PC<t3&JoJffi<b3Q:*. Aggrega 
t i on>^y-*M-Jf*a7 0 ltt. 14tB»flB^a7 
0 0 5CcfcoT*a&fc*lfcP¥«*. Aggregate y 

<T6f, ifcAggregate'J>^^-^7-WJ 
ffl*«r&4^< Ka&^^nnJK:. Aggregation 
A5-rf-$r**MT*. JlftfEKU*, tt«MWB#S7 0 

^Aggregate y ^ F-7-^?W$^^ 40 

*W/cl/'Cl>3tC<f>*fr&$CW: % Aggregat i on'* 
7^-*<Dffi4»fjeffi <0»*.«1/1 0) idVfCon s 
e r v a t i v e &Cg£jgG, MICA g g r e g a 

t e 'J>**^ hy-^fiJffl^S^^rfi/cLTC^j:^ 
t§-£Ca*. Aggregation^7^->C!)fflS:Br 
(«iLKl/l 0) fc'tfAgg r e s s i ve(D# 
ft&t^HT&C <t$cj; 0, Aggregat io n'*^ 

[0 05 2 1 4*5, 'Jy^Xf-F^T-^^Ph 50 
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>^f - — ^2 0 2 4 3 <OAg g r e g a t 

- K t h tfo^Hf «©3£ft*.fT teffeff 
fffi3M*7 0 0COl¥ffiJl@tCAg g r e g a t e 0 >f<D 
S8&«***illnu Aggregation^^- 
*W**S7 0 1tt. C<Offl5t»«B«rfc*«OTAg 
g r e g a t i o n -5?48tff"r6«fc SKflteRT 
6CH^^>, CCt, Aggregate'J>^ 
^?Stf#6Mi«, #flW5IB*jfc0 6CF loodingj 

F 1 o o d i n g "CSft U/c'*^ > h<E>5 A g g r 
e g a t e V > ^OWftSffiaibTV* **it 
ncir^Ci^^ Conservat i 
ve(C Aggregate L/"C0*-5*S J a<t A g g r e s 
si veiCAggregateltC^ii^it', £<Z> 
< 6CM«S5fCA ggregatio n 

0 , H12 iCinTJ: 5 CC, — «CC A g g r e g a t 

1 o nv*^^~- 1 "CA g g r e s s i v efttg-a* 
^1#«*#J**S«ft47jV$\ S6o"C, Aggreg 
ationW- 7 0 1 ttfifi»ffi#S 
7 0 0*»63Bffc«c«BW««3»iSS6*iX<i*«c. 

j8fcLTl>ttl>JS£GCt£. Aggregation/*^ 
y-^<D<B40f^ffl (WAtf 1/1 0) /c^Con s e 
r v a t i v e ©^iSjtcXlg-r & C £tC<fc 0 . HBSttlK 
S^r-#S/c^^4<r'5^ i 5 4^®(BCCAgg r e g 
a t i o n^^-*<Dffi*JR*3i*rt>< . 
[0 0 5 3] Aggregat io n'*^ — £ 

fHf#a7 0 l-«HtJh&lfH^^-*BAgg r 
e g a t i o iw^y — #5*19^182 2 O^SStl, A 
gg r e ga t i o n^-*-£Saft*©2 2 0tt, ff 
lAggregat i o n'^^-frfcBWS^- KMT 
£8W5. H13B, Bll O A ggregation 
^7^-^ft?S2 2 0 3WW»^- hTJti^A7> 
-^CDNego t i a t i o n <Djj&<DWcr>^X7jk 
To ^ — KA, BfflWCtCParame t er = 0. 

s-c-saiurt^BStc (70- 1310. 1311), 
* v h y-2<Dmmm&mcm\ k aim*sp a 

rameter ^IltPa rameter = 0. 2 
CCT^i^ (70-1312) , KBttPa r am 
eter = 0. 2 K^RUTC** (7 P- 1 3 1 3 ) 0 
[0 0 5 4] ±iS<0<t^cc|«18^--K(H-C3iJftSn3rcA 
ggregatio n '^^y — £te y >^1f ?fiA g g r 
egation?S221 tC^^n^o cntC<t0, fl 
C«»fa^^^-**-^-XCCbT, r ;>^t#£fiAggr 
e g a t i o n ^® 2 2 1 Aggregation 

2 o 2^Miff-rSo fur, -ecow^iy >^^t"- h 
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fc«rtSCC^#tt^ft3fts*^fci*{C, ±X<DS- FCC 
m&ZtiZo *©»4tt«»i#S7 0 0tt*7 h*7- 

[0 0 5 5 ] m 1 4«»3 0^CC^4 h^a^-Wf 

flp^ttlij— 8l5#*7nU 9 0 0ttAggregatio 
n ^U-^il^S, 9 0 liit 1 ) >##)V-zffti8& 
90 2tt'J>^tH«Aggregation#a t 
90 3»Aggregat ion ^-^tt»*Sr* 10 

ffkLtcm 1 ©IIM©«»© F*a^-t»*R««««<D» 
JfcfC* JNC3-3©«fi83M89 0 0. 9 0 1, 9 0 33WI 
ttl3*rCl>*. COSfitt, WitfCPU, 

y 3F**r -r & = > t" * - * i MfS) y ^ A £12^ 0 tc 

iA£ft, a>fa-^(7)|!)K|l|j8U 
H14fcSVri 1 LT*«Stf*. 
[0056] Aggregat i on ^J^—y'wfW^^. 20 

1 SK^rTi^C, ATM-/- F 1 0 00. lOOlffi 
cD^S»J>^^ i ;>^jlt4©afK J StCfi:vDTAgr g r e 
gation group 1. 2 <D£ 2 o<D SOU — 
^«C»W4. C<D*SS, l*©lftaiy >2^CAg g r e 
gate1-5©t1J^< t ATM/-H 0 00, 1 0 
0 1 IHr 2 o©aft3 CCA gg regat ei*ft 
SC£CC&&. CCT. *SISSWK:*JL^T«, ATM-/ 
-F 1 0 00. 1 0 0 1 WHO^M V> 9 i 30 
5*HH ATM^-FIOOO, lOOlfcSHOSt 
^ftfcN ode I D©**^©^- Kfc#*, ftW 

- KB*tl4f WAn5ft:Wr*5. WitfATM 
-/- F 1 0 OOO^ATMy - FlOOUDNod 
e I D#*#l>*B^ ATM-/- F 1 0 0 Ort<Z)A g 
gregation ^-^W-»^a9 0 3#^l/-:7* 
ft"*"*. &tc, ATM-/- F 1 0 0 HCATM-/- F 1 
0 0 0 i«J5!l<OATM-/- F ( 1 00 2. # 
Si^Sn-CfcD. ATM-/ — F 100 1 <£>N ode I 
DtfATM-/- F 1 0 0 2 J:0^*(riiTS<t, ATM 40 

F 1 0 0 1 <b ATM-/— F 1 0 0 2 HKDlfJffl U > * 
©yjU-r/ffcttATM^- F 1 0 0 1 F*3©A g g r e g 
a t i o n^;U-^tt^S9 0 3**ff5. 
[0 05 7] AftWKltt, Aggregation^ 
-^»H»^S9 0 3tt, H4tc^L>fc«fc 5 F 
fffly >:?t#*K2 1 1 £#ff3LT. Node ID#S-/ 

«;v-xttfflau2 o 3t'fi$ntc^sw; > 



SBB^p. 1 1 - 1 5 8 0 4 
20 

[0 0 5 8 ] Aggregat ion ^iW*© 
9 0 3B, S^W^KWUtWWft^l/. 

i^^- Fp H i^ay >^cawu £<Dv>##)i-'f 

tfi£<DVl'9t£<DV >^*i*^-rWAtfBI 1 6 CC^-T 

te<£0*A g gregation 401/- -7*jl»]^6g 9 0 0 
CCi**& 0 

[0 059] Aggregat ion £Ob- 7ffi&£Wt 
9 0 0^ CCD"?- K^il*D-r 

^»l««-/- FOAg gregati 
135l¥a9 0 0tt. SfiL/c^-^SrS-/- F<Z>!/>* 
^b-^ffifiS*«9 0 1 CCjWffl-f 4. 

[0 060] V >^ ^V-^ff^S9 0H1 016 
CCS Lfc<fc 5 ttf'- — F<DAg g r e g a t i 
on ^-^^©9 0 3WO*Agg regat i 
o n y;l/-^jl^D^e9 0 O^riiGTffi-/- KOAg g 
regati o n ^-^tr^#^9 0 3 *65W»5 
^CD^-drfCffiC^ Kny>^iff«2 1 1 

<fcy V-*«ISB2 0 3<DrtS£$cS^t>T||RHt y > 
^yj|/-^4ffiJ5!6L. 'J>^««Aggregatio 
n?a9 0 2tCiKlt4. 'J >*««A g g r e g a t 
ion*a9 0 2«. ffiJSESn^'/>^yjl'-^S<c 1 
Aggregat i on^>*5-^ — £3£}&#I3 2 2 0 "C^ 
Sc-/ — K(fflrS!tt5*i/cA g g r e g a t i o n/>*^-* 
-££SigCCAg g r e g a t i onfcfrt*. S-/- F 

[0 0 6 1 ] @y-Fffl';>^Xr- hf-^-X2 
0 2{Cfg#!l3ftax-*<D«l*Bl 7 5C^To B6£Ci 
tB5It;rtS-C*53&s. B6rttB4<DNod e ID- 
Bt(DPMI y > 2 3 i ^cdi&s y > ^ (ilM 
y port ID-2 -ilRemo t e por 
t I D- 1 ) KBfaSftTC>*©tca*U Hl'7ttt 

2aao»ay>^ (iifflMy port id -2 

- ilRemote port ID-1) i (HI 
My port ID-3 - ilRemote p 
o r t ID-2) £KKft3hTC>4*#tB&LTC> 

tcC <hCC<fc£o 

[0 0 6 2 ] ScAj. Aggregat i on^7^-* 
3Hft#a2 2 0#Sftt4Ag g r e g a t i o n^v 
^-^iir, KOS'J >^^u-^'Stc 1 
cfc^JCly, S'J >^^;l/-^*SCCAg gregatio 

C<Dit^, y>^tl«AggregationfB90 
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2tZ l )>9 t7S\, — y'&(DA ggregat i o n'^^ 

[ o o 6 3 ] m 1 8 itm* tex.vmso&mcfyfyz h 
mi i *$ iona i 4 413— tt^ttra-»#*svr. 

-ovmm^&i oo, 701 ^ajwstir a*. 
ccD^g^i, WAtfcpu. ^-tye^-ran^f * 

y'a ^A#:a>e*-*{cR;M&*ti. ^ > t* ^ - ^ 
©Jfrft*SIfflJU =J>b'.*-**|gi 8«C7jVri 3fg<7) 

[0 0 6 4] t4#gl¥ffi^|g:7 0 0 «. *4WjS©A g & 
regat i o rw*^ y - £Cc J; -pt ! J > ^tf SWA g 
gregateSht^SSK, f<Z)A g g r e g a t 
e V V^CCfctfiUfH*. Aggregate'J^* 

137 0 0#i¥ffi*ftR£T*Ag gregate'J^ 

w, y > * ^~:/m&4M8:9 0 1 r y > * ^u-^fb 
3n/tl^©Agg r e g a t e y># 
y;l/-7'@©Agg regate y >^#Msrc*£*» 
tt, H4CC^UfcJ:^ftB«y-KBiy>^t»«2 1 1 

t v>W)i>-7'itmm%9 o i (c^en^i 1 6cc 

**«H0Tfc< C±ri8»T?#£. */c, Aggre 

g a t e y ^etfettiPfH^. Aggregate y 30 

h-7-^«fla* f susttttsti* ^n^nosgj 

«y>^S©BfW*X. Aggregate'J>n-; 

b9-?*ffl^Y. jgggflMK*z«tf-Jtu fcr^6 

tifcX. Y. Z*A*g r e g a t e y>5>±ttfc«o 

©7 0 0 ■CffiWJWCC*a«)&nfc»ffllrtt*«, Aggre 
g a t i o n^7^-^ltffg7 0 1 fcJ^A g g r 

egati on^-^W^Sg o 3CC-^*6tlS. 

[0065] Aggregat i o n>^y-£fr^£ 
S7 0 1 14H6fffiB^I87 0 0 Cci^r^a&en/cPf 40 
Aggregate 'j>^*?F7- 

<TW\ SfcAgg r eg a t e 'J>^*7 h7-^J 
m^Zte&'<< W»5*P]ec, Aggregation 

£\ Aggregat io n^7^-irttSy>^ W 
— r/fttc 1 o$>t), Aggregat io n->*^y- £ 
1*^87 0 1 IJSV >^ W-^SOA g g r e g a 
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Aggregatio n^^ - &$Z&&%t2 2 0W\ 
Aggregat io n - £§tf§^& 7 0 1 rfr 

go t i a t i on£tft\ IS** y >*W«A g g r 
e g a t i o n#£S9 0 2CCjlfcrr4, 
[0 066] ffcfr. Aggregation 
S*S9 0 3tt, tt«»WS7 0 OcoSffitemtcJ: 
0 , Pfffl^^SSff ttftfc&S'* < TW\ #>^A g g r 
egate'J>n? F 7-**!lJS*«:tt i§#>£ 

wools*. «»cr>.y>^y^-^<o^ft9f3e©»wj: 

£<> ttffi^jfcOT^-sy>^^u-^*ti 
*©y>^^u-^+(z>!»aiy>^(!!>Qos«Ftt* 

CifciD, tft^K«a3tty>^^l/-^iiR*3i* 
£«> Aggregation ^tW^gt 9 

0 3&H?>i>-7itil7 Wti, Node I D#@>> 

[0067] Aggregat ion dOU- 

u wrasLfciai eccs-ri^a^-ari^jsRb. y> 

i'^l/-7"M^S9 0 1 fectO'A g g r e g a t i o 
nyJl/-7 , iSlfg9 0 0tc#;i£ o Aggregat 
ion^-~7'a^9 0 0Jt CO^-driK^-r 
zmms- K^a»L, FOA g g r e g 

a t i o n ^-^a#g9 0 Ott. ^ffb/c^-^ 

* a y - ko y > ^ ^ff SE^a 9 0 1 ccaai-r 

[0 06 8] y >^ y-rU-yfEfiS#®9 0 Hi, H16 
tC7f;U/cJ: ^^cf'-^^Sy— K©A g g r e g a t i 
o n ^;U-^H-»^@9 0 3*y«fcCFAg g r e g a t i 

0 n yji/-^a»i*a9 o o*jai;-cflfey - FOAgg 

regat i onW-^tt»ffi9 0 3^6gWB»4 

t, *<or-zicm\ mms-b'Mo>?mm 1 1 

<ty v-*Wl«2 o 3<DrtS<ttc»^c>TSliBK:y> 

^yj|/-^«rfpJSSOiBL, y^««Aggregat 

1 o n?S9 0 2tCffl^D-r^ 0 y >^1t«A g g r e g 
at ionfS9 0 2B, ffiJiRSti/c y >^ yjl/-^S 
CC, Aggregat i on^7^-^fg2 2 0 

gr ega t i on^7y-$ ^rSW^C A g g r e g a 
t i o n £tTl\ gy- Kffly >^^7"- h^^^c^- 
X2 0 2SC^£rr&o 

[0 0 6 9 ] «±<DS3lti(0««tt % H-U-< 
+rt"CC0y >^CDAg gregati ontC^LiSfflT 
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ffl*±& W+Kjitf4»&<Z>Aff g regat ion 

[0 07 0 1 120 tt##W<D r *n y-ffl««*«B 
*iSffi-r4BHWttPNN [ )\s-~r4>#<D F-* -f > 
(tTW-^ ;Peer Group) flWt«r7jVr. 

[o 07 i ] a 2 occfci^r. riRjs^j it^nr^ 

0. Peer Groupl400. 1401, 140 10 

Group F<t y >^3CP6«J5KSnrti 

(Oittffl Wcc*<z> J: 9 «c«*s* * J: 5 &c;u- r- v > 

j|B{C*$l*-C. SPeer Gro u p tt^ftT&f^^ 
— F (Peer Group Leader) 1480 
*J5:i>©IBtCVC (Virtual Circu 
i t ) iP?^3^^^3> 1 4 7 0, 1 4 7.1, 1 4 7 
2*»eU *<Dn*^t/3>±-CSBtt**X»ra 20 

[007 2 ] FfB-C 1 #yo5R6ftfcVC±"C 

I*. ^n^Peer G r o u p IHCcfffi 1/^1*4 
y>^r*SSiau351ft-rS. ^MPeer Gro 
up 1 4 00, 1 4 0 lCDfflfcM:, 1 44 0, 1 44 1 

©2*<oiftaiy>^*5ffi9E-r53W % -e<Dti*g£vc 1 4 

7 01-C^fftT^o COKfttt. 02 lCDi^tC, ST 
ttOl/^^©H el lo packet tCilJjnLT. P 
eer G r o u p RBficiftDJ: 9 ft V >#&&2><Dtif»8: 30 

[0 07 3]121(Cfc^r, My Node ID, 
Remote Node I D&3\ ^fi-^tlP eer 
Group LeaderOy-FID^SItl, -ftl 
fh(OMy Node ID. Remote Node 
I Dtt, $nmV>?m<DHe 1 1 o€rngi!*-r44)<Di 
bt, mfflOxFFFFFFFFAiA^ -^Og* 
WfrHe 1 1 ofiSR©f*56C, Peer Group R 

©a«y >^*iaa-r47 * f#< s 0 mmch o 

g i ca 1 Lin k&, &iz.{£ P eer Group 40 
1 400. 1 40 1IH«:tt2o©iJ>^ 1 440, 1 4 
4 1*i*SOt, C©ffltt2i&5. *Lt. My B 
order Node ID, Remote Bode 
r Node I D«. 1 4 4 0 £>&IH£ 14 4 1 <D*S 
S5C#CET 4 Boder Node <P*h-e;h<D«Tti[ 
U-<;U<£>N o d e I 5. S&My Bod 

er port ID, Remote Border 
IDfc, 1 440, 1 44 10»J>^^nfn<DBo 
rder No de©t'®*- h ^6fctiT I 
0~tt>& o Cti^Border Node ID. Bo 50 
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der port I D<D 2 oGDffl-C— KCC Peer 

Gr oupra©y>**>w(r*4. *itfh8©y 

>2?K:&fLT. Peer Group Leader 

a--*&iftffip o r t I D^rKI^T, 
My logical port ID, Remote 

logical port I DcDfili LXSti&t 
^ J/t, Logical link group I 
Dtt, i&Sy>22:A gg regat e T Ztcibtemm 

t^iDt^^ *> umc i Dr*ti«*©y >^*a 

g g r e g a t e C <h&C& 
[0 0 74] Jb!B<D«fc5tcHe 1 1 o^^-^Pe 
er Group L e a d e r ffl<D V C ±"C3ElftO, 
W^-«H2 2tcinTJ: ; 5>^ISJfl0^:T^sr4c<bCcJ: 
0, ±fiW8IBK:*J(r>T, t'W^^iiy^^I/ 
-F14 10, 1 4 1 inr£©J:5ttiMitf- 

ic*sc»rstt3ti. ^n^n©Log icain 

nk group I Dttffl&<D**«Ky4 C <b#~C 
^„ l/c, Logical link group 
I D^DSlI'J >^«Ag g r e g a t e 3*vC 1* 

[0075] 3"C. ^2 Otcte^T. Peer Gro 
uplBr F^ai^-WWHrSaft-r**^ Peer G 
r o u pft<DKMs- F 1 4 8 om*. SPeer G 
r o u prtO-T^r© F#Di?-t»«*ffi<DP eer 
G r o u p^Lxm^T^>(OX^tTj:< x -/-Fi'J> 
**»6fliJ|!S3Ja* h#Oi>-»«?&Ag g r e g a t e 
tr±{4U-f + (Peer Group) CC*jl>r h# 
P^-W*B©3Scft*fT5. CCCr>FHT'Oi, Peer G 
roupX, 1 (1 400)(t ifiPeerGrou 
p«C*Jl»r. Ha^- FX. l.Peer Group 
X. 2 ( 1 4 0 1 ) tt, iSS^- FX. 2, Peer 
GroupX. 3 ( 1 40 2) ttBMM- FX. 3iO 

rii^n, mms-vx. i, x. 2, x. 3mwm. 
»o»ffly ^^rffittsnrt^ct^&jgT? F^n^- 

««3W3£«s3n, C<Dt*«tt*n*ft©Tffi<DP e e r 
Groupl400, 1401, 14O2W0f^t 

[0 076] CCC8IS-/-FX. 1. X. 2<DFeS<£>I& 

i»;>^i 450, i45iij^nsi';>^i4 

4 0. 1 44 nc»lEU ilffl^-FX. 1. X. 3(0 

m<ommv >^u52«, y > ^ i 4 4 2 cc*ws 

t5. »I«;>^1 450, 1 4 5 1, 1 45 2tt, A 
ggregate ItC^^y >^T*6 0 — MS 
y-FX. 2, X. 3BOMy>^ 1 4 5 3H ft! 
y > ^ 1 4 4 3 . 1444 # — ;£SCA ggregate 

[0 0 7 7JWAK. Peer GroupX. 2(1 
40 1) <D h#D^-£ft#*y- F 1 4 8 0#*A gg r 
e g a t e UT«BT*«te* Wc* S t . ffc<DP e 



(14) 



25 



erGroup b<Dm<D*&Hs- K (Border N 
ode) 1420. 1421. 1422. 1 42 3 £jg 
tRU tti^S t a rSKCffiftSL/T, «t0fcl4 9O<D 
J:9ttJB«:ifi(H*ff ^. -e<Df£±ftP e e r G r o u 
p&C:teW&l&fiy >^#A s s r e g a t e ^nfcfcg^ 
r#fc*£5**MKU CCCW»I'J>^ 1 45 3 ' 
^Aggregate StifclSS-CtrtriSfc*), ififfil 
F*'a^-±*»6, JziSBFM- F 1 4 2 1 , 1 42 2 
^Aggregate LXi&U b #a ^-S^aWST 

4, 1 4 9 lojt^aj&ecor*. io 

[0 07 8 ] HI 2 3ti^6fccfcE>^7CD^tC^^6 h 

Peer Gr oupfl^^FWM^-r 
*h*ny-t»*3?8iKaitt, y Hi/- 
5 0 TftPeer Gr 
oupi'Jy^^f-hf-^^lBOl, _b(iP 
e e r G r o u p/B y > PA f^— F f*— X 1 5 
02, Hel lo7'D F^/I^IS: 15 10. T(4Pe e 20 
r Gr o upJBHHS-'- FHjy>*t»»l 5 1 1 , ± 
fiPeer G r o u pfflWHSy- FIB 'J 1 5 

1 2 . T{& Peer Group Border No 
de^Sl 5 2 0, *M»5Wfcl«*S 1521, T 
opo 1 ogy Agg r ega lion ffM^M 1 5 

2 2fcJ:0'Bo r de r Node Aggregat 
i o n^mi 5 2 3<D1 0 <B©tBte*&^6#te!E3n 
£«, #4fc5, ^2 3tC^rVrJl^k£, W^CPU, ^^y 
^ £ p > tT * - 2 L mm 7 P 9 5 A £ K» b /ciB 

[0 07 9] WT, Peer GroupUOl |*J<D 
F 1 4 8 0 3W^tt*«-T4J»£fcWfcLT. 

[0 08 0 ] ^P- (Hello)^P h^^fgl 5 
10B. 02 OCcfeWSPe erGroupUOlft 
©Kg/ - Ffl£CrcSr< % ±{£P eer Groupl 

4 0 4rt©««>'- FCcSFtLTt, H2ir»«lfcJ: 40 

(He 1 I o ) 7'uh^)^&l 5 1 oaWS^-FIH 

offi^(Z)^rcD^js , ;>^tc4cj^r$ij®y ^-tr-^o-^ 

5 40ttf^ T&Pee r Gr oupffl|»^F 

my ufcate. Ttfi«*> f -Fmy>^ 

fm y > ^tim i 5 i utm i t 7 ?^ 5 <D8m<omm<D 
»»cc*j»4««-/-FiHy>*tiMR2 i lictaar 

— ^P- (H e 1 1 o ) y'U 5 1 

O^ifiPeer Gr o u ptCfct^KSil^ - F 50 



ftfflW- 1 1 - 1 5 8 0 4 
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*DiD«m», Fmccffar-si»ay> 

ttJISST, ±(4Pe e r Gr o u p^WS-/- FMy 
>^W*1 5 1 2fc*©»**fMfrrS. 
[0 0 8 1 ] 'J>^Xf-h;Kf^>^o r 3;l/# 
SI 5 0 Ote, T(4P eer Grou p ft<Dtb<DS - 
Fi h*n^-t»«*S«-raci«:J:i5. TliPee 
rGroupffl»J>^^r- h-r- 15 0 1 
fc. *<Dh#Oi?-W**»»r*. COTfiPeer 
Grou pffl';>^Xr- h-r-S^-X 1 5 0 1 Ci 
» 1 TbMJg 5 jOt<0*«ectoW Sflfc-/- Fffl y 

>^^f- F^-^-X 2 0 1 fccfctfS-/- Fffly > 
^X^- hf-^<-^2 0 2Ccf§^-f — Tft 
Peer GroupfiORS^-P (Peer Gr 
oup Leader) &i, y > ^X-r- h Jl/— r* y > 
h 1 5 0 0 CC <t 0 , ±ffiP eer G r 

ou vfoCDftiXDlfoms- Fi F*"n^-WfR*3tftTS 
Ct3&SpJtEtr*0. ^C£<£9±{iP e e r Grou 
pO 1 J>^Xf"hf-^^^ 1 5 0 2K l -e<Dh# 
P^-tSWtfigff-r*. T&£_h{£<DP eer Gro 

[0 0 8 2 ] CCt'. TftP eer Groupffl'J> 
^r- h^-^-X 15 0 1 ZTtltUX. TfiP e 
er Group Border Node f&IU^S 1 
5 2 0«, ffeOPeer Gr o upiRgbtl^B 
order Node *<ft*DU JKSffi 

d»a 1521 «c»»rr a. *in#sms#a 1521 

JMT, *WJKKf&«*« 15 2 1 (D*aJI£02 4 * 

[0 08 3] i20(DPeer Groupl40lF*J 
CD^JIIF^P^-^ 1601il, -eCDtprffeCDP e e 
r GroupiSLtt^Border N o d e 2: 
1. 2. 3. 40/-Fi« 0 1, 2, 

3. 4©/-FIB*Fu 1 Ime shtty>^~Cjg,& 

^rto^^'r^o c<DiaiH?f»cj:-pn 6 o 2*ss 

«ffli*t, *IBJI5Kf¥at*« 1 5 2 1 Off 5 *BBJI5*ff« 

[0 084] ^<*WtC«. 5tr024Ol 601<Oh# 
P^—tCfe^r, Border Node 1. 2, 3, 
4 JCftg U Border Node X F^ 

HitfBorder Nodel. 2PJCE>y F 
cl4^^^^*i^, El 2 5^C^-TJ:^CC 1— 4^©H 
Sg^^^^ttnx F^[s]D2 0ittS«/jN3X FJS! 
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2^/^{Cfc^r, ^S«tt©QOStff«, WiLttlS 
«. ** I. >»ai£tc h feMWU ^fh^'jv 

4<b^S„ cl4«a»(DQOS, -3*0-feJU(fc** 
(Cell Loss RatioiCLR), -fe>Mfc 
SBiiS (Cell Transfer De lay;C 
TD) . ■fe/UfflSE«>6# (Ce 11 Delay Va 
r i a t i o n ; CDV) . **'J>£S« (Max i 10 
mum Ceil Rat e ;MaxCR) , 
(Available RatelAvCR) ^#»6fS 

j&c*ns, ^few^* hivt»»r*s. i?i«k:ltb2 

4<D"£ff 1 W^&t*5ttS he 1 2. cl3. c 

2 3, c2 4, c3 44**^C<bm^ 0 
[0 0 8 5] ^CC, Topology Aggrega 
t i o n tm^St 1 52 21*. ±K*nMJS*6 IBS© 
Topolog y*^JB^tC*8STS. Topolog 
y*3gflgS«Ctt, W^.tf3a"5 3&ifflSESti, 02 4CD1 
6 0 3<D£*>%:¥m<DQOS<Dmft±Tm— <Dm*£Z> 20 
* * -^CQff^ (Symmetric.Star)^ 
1 6 0 4©<£5&¥@©QOS©ffi#Wj:Sffi£<bSX 

(Ass ymme trie Star) 
i>\ 1 6 0 5CDJ:^^A s s ymme t r i c S t a r 
M<DhrHP^-CC^*E>{CBo r d e r Nod elffltc^? 
-Y/<^JffiK*apA/cJBSC (Ass ymme trie S 
tar + Exception)a^ 3 jl 0 (Di&Wfm 

ffl»ffJJC.ifi(ElH-#*fT^. T(4P eer Group© 
^- Hi *)>?<Dmmm ( h*P^-) ?:Aggre 30 
era t e LfclS^OifiMBfitt, 1 6 0 3 CDS y mm e 
trie Star. 1 6 04<DAs symme t r i 
c Star, 1 6 0 5CDA s s y mm e t r i c S 
tar + Except io n <DJI@$Cii£ < &S» ££oT. 

^FSISiBiRT 5 . S y mm etric Star. As 
symmetric Star, Assymmetri 
c Star+Exceptio nCD«CCW-»*s»Jt 
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CC tcite*. Symmetric S t a r -C«UIA*-C 

J£b&tf;htf t ^CCclg»«cAs s ymme trie S 
.. .t a r-CK*T, ^ti-Ci>tc&>tj;hA s s y mme t r 
ic Star+Exception £l» 5 JK*C©»tfJ 
(cjliRTS. 

[00 8 6 ] «TK*BBBSW) h tfu 5>-aJWBS»>6 
^IB<DT o p o I o g ya3»»5£tea»^4^*»0i 
fS„ 

[0 0 8 7] QOSCC«^*< tolt-C-fe^Bg** (CL 
R) . ■feJi/£jH2Sg (CTD) , •fe^«i£«)6*' (CD 

itive Parameter^, >^§* 
(MaxCR) , «gjfe?j»£ ( A v C R ) © <fc 5 Kg y > 

* t: i #^3jtp a n a* #jjer 4 * 4* 9 *»<d**ijkt 

ftt£J:t*t Non— Additive Paramet 
e r i(0 2«3H3^*S o S ! J > ^»Cti6cr>1*»<DQO 
S Paramete rfrhU&^s? HUT-a*BS*i, 
c©^^ h;WTgsas*itey>^*BI2 4flo (c) . 
, (d) , (e) (DJz^teBmX'i&M-rZo M^^ti 
* HUB*. QOS^"^>-*«aa£CCBS(!R 

0, ±E2««©/>*^^-^r*ti-etij8ia*ffi^»ft 

So 

[0088] *tw*»Ar*te»*cse*tt««*sii 

TS. r i B24© ( c ) . (d>. 

(e) <Dmmk<D&V >?Ct<DL ink me t r i 
c st*!), C i i hM3m2 4<DtpfttBjR (b) 
©L ink metric s^abS, tTFT\ r i (M 
axCR) , C i j (MaxCR) ft££iEiSb"Cl>* 
©fcfc, F;l/(DHOMa xCRCDSJ»©I*flil> 

So S^Wfctt+IHIJBS: <b> £j|$tt (d) icomoifi 
«jW**»4©3&«*<!:a*, Jtm (c) , (e) CCO 

ortt. saw*. 

[0 08 9] *IH#3S ( b ) frhmb ( d ) £3<tf>Ste 

tan 
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Hinlr, (MaxCR), r, (MaxCR)} ^c u (MaxCR) 
Minln (AvCR), r, (AvCR)> £ c, , (AvCR) 
(f i (CLR) + r, (CLR)) ^ Cj , (CLR) 
(ri (CDV) + r, (CDV)) ^ c, j (CDV) 
(r, (CTD) + r, (CTD))^c, , CCTD) 
r, ^ 0 

(i, j=0, 1, 2, ) 

[0 0 9 0 ] £ C»13 tt. Ag g r e g a te^tl, * 5^<*£ < . jfHi«tt4^< < iEfclf*T-7ia- 

ififHLJ: ^tt^TJa*). ttfg«rd>LSt,^tC*i*J;-5 C £ (C J: 0. Aggressive Aggregat 

tl^T^'a-^-C&O. ConservativeE i onl^MCi^ti. 

Auregateti©K»^«.--*, WJgE»«c * [«2] 

Min(r, (MaxCR). r, (MaxCR)} ^ c, , (MaxCR) 

Min {r t (AvCR), r d (AvCR)} ~k Ci , (AvCR) 

(r, (CLR) + r t (CLR)) < c, , (CLR) 

(r, (CDV) + r, (CDV)) £ c, , (CDV) 

(r, (CTD)+T, (CTD)) £c, , (CTD) 

r, SO 

(i, j=0. 1.2. •) 



[0 09 1 ie(TtK. Conservat ive A 30 B. W&itTZ t. 'A3. (S3 ) ^'d?.*;4. 
ggregat i o nOt&^MKioTItCK^ Ci5[3 ] 



C17) 



31 



mmw- ii-i 5 80 4 

32 



Ti CMaxCR)^ MiafCi , (MaxCR)} , j = 0, 1, 2, 

r, (AvCR) = Min)c i j (AvCR)) , j = 0. 1,2. 

Min : X 
subject — to 

(?« (018) + "?, (CL8))^ c, j CCLR). i. j = 0. 1, 2, 
(f, (CLR) + r J CCLR))-c i4 CCLR) ^ x. i, j = 0, 1,2, 

Min : y 
subject — to 

Cr, (CTD) + ri CCTD))£c, < CCTD), i, j = 0. 1. 2, 
Cr, CCTD) + r, CCTD))~ , (CTD) ^ y. i, j = 0. 1,2. 



Min : z 
subject— to 

Cr, CCLR) + r, CCLR))^c, j (CLR), i, j = 0. 1, 2. • • • 
Cr, (CLR) + r J CCLR)) - c, , CCLR) Z z, i. j = 0, 1,2, 



r, £0 

[009 2] «±<fc *K *^ 'J > *Jg?S (MaxC 
R) . &&&m (AvCR) r i i# 30 
CCtt, C i j ( i EDS, j = 1 , 2, ■•■) ©«/HH*3R 

R) . -feJUEStaBE (CTD) t -feiloBSfl^Sf (CD 
V) mt % JJB©J:5tt«Hai-BffiecgaftT*ciK:j: 

C 0 0 9 3 ] ST. C C-C, Jfcffl ( c ) ttflgffi < d > <D 
ftJWSrW^r* 0 , r i = r j <hl>9iS£&C|BBMfcSft 

[0094] JgJS ( c ) &f& ( d ) T#tf>/cffiS:fle 40 
oriB«c*IBJI$a5©C i j t3R»BT4. *IH«3M>7c 

oc i -torn©* 

JBJB <e) *c*$t>T. 'J>^k-1 
(C^2 4 (e) ©<fc^CC, ^^y>**matU * 
©»fctty>*ec**l>T % WCttWSCiJEISLT. «■» 
■TSCiittS. WffStt (d) T#»fc5S£H«fcS 

en/cr i «cbivr*fc, tWBJB3G©c i j %3ctoa so 



[0 0 9 5 ] *ia6CDJg»rW. H2 4 ( a ) 
( b ) ©*IB#5£^©£»i, ( b ) ^6ft»fB 
(c). (d), (e) ^©a»<b©2SH©**ISrg8 
cn»,P(c) ( <d>. <e>^©£ 

fth#Pi?-)l£iL ir^t ©UK 0 

^fc^, srawti^r (b) ©*»m»5Wcse»u 

( b ) -> < c ) , ( d ) . <e) (D^ttC^^XSWt 

[0096] ST, Topo l ogy Aggr ega 
t i onttWSl 5 2 2ti240(c), (d) . 

(e) ©«*#»6nfc»C!)*I 1 1 ttt. 2ii9#* 
*©l-ott. »6©|69|fcl»T*fe©T. f#6 
n/c^m^, f^^lfiPeer Groupffl'J> 
^^f-Ff-^^-Xl 502^0, Ss&U-'-K© 

[0 0 9 7 ] ttOlott, »7<0»?BCCBBT4tO"C, 
$6 Topo logy Agg regat i on HW 
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*S 1 5 2 2Vnhtitc&m%, Border Nod 
eAggregat i o n^l* 1 5 2 3 CCSl/TfiTF© 

[0098] Border Node Aggrega 
t i o n *S 1 52 311 _h{£ Peer Group! 

mm;- Fmy>^w«i 5 i 2^6, ssobo r d 

e r N o d efflCDO >2<Dl>'Ftl&V >^Aggreg 
at i on L/Tli^^^P^, i>LA g g r e g a t i 

0 n LTl^iS^Cti, _hfBAg g r e g a t i o nSl 
I-CfflU/cBorder Node©?*, RSTSB 10 
order Node (DA ggregation £:?t 

—<£>T opology Aggregation 
(D^iM-CalOi. Portl. 2. 3, 4#»6tt*h# 
P^-T'S^rtiTtJfiBtttS. SP o r t 1 , 2. 3, 4 
»H«T(iOX. 2 OB order Nodel, 2, 
3. 4{Cffi^LTl>*. CCC, X. 2. X. 3<E>fiflCC 
tt2*OU>^*iffaELrte<3, *httPort2, 3 

g a t i o n^rtf^o COi^, Border Nod 
e Aggregat ion?gl 5 2 3[t Port 
2 , 3 £ 1 ~?<DP o r t CCA ggregateT&«, 
[0099] Border Node <D A g g r e g a 
t i o n £rtfo fc*Bci\ Border Node Ag 
gregatio n^gl 5 2 3 6*. HCA'QO S <DfiI£ 
it*CE^ o Topology Aggrega 

t i o n ttWa 1 5 2 2 r»6hfcS« h *D 
Potrl, 2, 3, 4r©ififfil*l»D2L/T»/cfcC!> 
■C*9, Border Node2, 3^Aggreg 30 
ate$ntPortt3!>H, 2, 4 <D 3 oSC'Mo/c/c 

^cir, fSBh#tai?-t»«*f^s:i>ie-r. cut 

Sen/cMSIt ±{4Pe e r Group y>^*x 
- Ff-^^-^ 1 5 0 2<P<D. SS&ffl-'- F<Z>l*3ffih 

[0 1 0 0 ] IS 2 7«»8©»I9CC^-S h^P^-tf 
«S^«<^»<D»J^««B«J*S**L, H23&H 40 
— f£#»H-«#*7RU HOOfiAggregat 

1 onA'^-^gt*^ *3W<DJKB©F# 

aois^cc, 3 e>sc i ootgte^g: 1700 jwijdsji 

tl^o &*>\ H2 7CC^*r»»*. WlxtfCPU, ^ 
* i; £ S 3 > - * £ mm? utfv A^rfBlS L 
fciMWSM* (BSMx -f * * * T J * ) i "CUE 

*H2 7cc^-ri im<Dmmt^sttbxmnsm. so 
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[0101] Aggregatio n'^-*- #£8^ 
12 1 7 0 0 « h Bti£tt9«' -FiAggregatio 
n'<^-rf — Sf&SSJSWS. SMSAg g r e g a t i 

0 n'*-7^-*<DWI*l22 8CC^n*r o fji£<D [» 1 ] , 
(ft 2 ) SjEOttflWra^fc <fc 5 tc. Aggregat 

1 o ntc«^:# < ^Wt, AggressiveiCo 
nservat ive ^n^(?)I4^5 

ttV3"A ggregation method^7^-^ 

Conservative Aggrega 
t i oniAggr e s s i ve Aggregat i 
o n t(Dffi<D£<D< h^<Oh ggregatio nS»J^ 

[0102] Aggregatio n J^-*- 
S1 70 0 "CXSSSn/cfflB, Topology Ag 
g r e g a t i onfrJ?3M21 5 2 2tCgS*i*. 
fHT*a 1 5 2 2(1 ^OffiCCi 0, Aggregat 

f#6*lfc h#a^-W«tt±ffiP e e r Group! 
»;>^^7 U - hf 5 -*'*-* 1 5 0 2tp<3X 

[0 1 0 3 ] 02 9tt»9<Z>«WfC*>*>S 

— 8|J#*:7SU 1 8 0 0ttttfigt¥ffl^@. 1 
801BAggregat i o n * — 
Jo*. 4**OJB»CE>h#ia 5^- 0 2 
7<DF#o^-t»«3i»lKBcD»JSEic. 3 6Cc2ocD«S 
H8fKl 8 0 0, 1 8 0 1 /WlflnStvCOS. tt*J, 0 

2 9^tgl«, WWiCPU, 

?v***4*«tM*yv> irswsti. ieitAgf$* 

^-£<D»ff£ffHj®JU n>h-^-^^:ia2 9tC^T 1 

[0104] tt*BHMBS#S 1 8 0 Ott. *SB*jS<DA g 
grega t i on^^-^iotPee r Gr 

0 u prtCD F**t7^-t#$R#A ggregate ?tiT 
(,>£B#CC, f(DPeer Gr o u Pf^iCfct^W 

Peer G r o u p ®* ? h 7-^*iJflH*%»H 
■T5o C<DJ:5ScffFflBtt«««ff Sti, SWftCcf¥«& 
PAgg r e g a t i o iw^-rf-^StS*© 1 8 0 

1 6*1-5. 

[0105] ccr. 133 o;c^b/ccfc5tc 4 si&ffl^ 

- FWZ>A ggregate h^n^-B. SPor t 
±tp&&c o r eiCTIOQOS^^y-^, 3fetfic& 
Port TUQ^^y J — $ (Bypass except 
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800BAggregate h *'n ^-£Sfp]TS>&^£ 

[0106] it Peer G r o u p ftCC&tt 
H*itt. Aggregate h #n^-*f»JJ8LT* 
(DPeer Group *iiD"Cn* ^i^a >*i82:L/ 

«fc540fc:£:3**^a>«<c>5^ yy-^s*© 

/c#> 3i * ^ > 3 >HSte*» L /c n * £ is a XDfii^O 
C4-C&&„ Peer Group F*3<D h tKp^— tt?8 

OAggress i vefCAggr ega tet 10 
£4, WeerGroup*ifijfflt5l'77-f^ 

SI**** < «c««fil#*a. 

[0 107]HCC Peer GroupO*?F7- 
^fijfla^iti. Peer Gr o u pftCOftl'Jyi'i 

0 x9>ti\t±m^mm s *rr t > & t > c 4 zmm? 5 . 

Peer G r o u pflCD h^P^-tlHR*** 0C o 20 
nservat ive iCA ggregate LT^f & 
4, fc*6<WJB*ttO*cffi-3# fc ItcAggress 

[0108] ttfc. Peer Group WtCtettinf 
»^4b'J:t>'P e e r GroupO*?r C-^fiJfflSp 

~C#^ 0 flu K+:pi/— #*A s ymme trie A 
ggregat io n & 4*<DJfJ8STA ggregate 
3lir(r^4fca&. i"<DAg gregate *s 30 

^CD*»IS*H!it?*4^:a&, Aggregat 

1 on{t#tj£L"Cl>S** h 7- KfCtet* 
£P¥tI^, jpJittSP eer Group Lead 

^±*0#&fttt*S£5j<tf> S J: 5 CC -r 4 . 
[0109] a^&iBC0A ggregat i on^7^ 

<S-3C4#nJfB4&£. Aggregat i onJ^J 

isoiB, &mmm^& lsooja-, 40 

^-5^< H5#>£;#fpj{c x Aggregat io 
-**S6M-r*. A*»k:w. tt«6»fii*l8l 8 0 03fi» 
6«fctt»iBSJIW«a!6nr< 4#«c. Pf8W*jJ:tfA 
ggregate'J>^^';h7 - ^fOT^^B^GDS 

fcLTl*&<,»W&tt:«, Conservative A 
ff s r e g a t i o n»JfcSJffll*»bfcO, ggfi£iga?> 
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m^WcLX:^^^^^ Aggressive 
Ag g r e g a t i o n fMtCiHai£& U/c 0 "T & C 4 
T\ Aggregat io iw*^-* — 5?cDfB4:SiS(B^c 

3^81 5 0 0^ ©HWtt**"Ca:<. -L&Pee 
r Groupffl'J>nf- F^-*'*-* 150 2 

©Xftfttf^flW^i*^ tt&Bf?ffi#|gl 8 0 0<Dlfffi 
^la^cA ggregate h u^>-Ol£&gti*Rfi£il 
flUU Aggregatio n rtv M - %%\%^-Wt 1 8 
Oltt. COBRWIKtmtAggregat 
i o n^^y-*S:ir»-r4J:5tctllSE-rSC4fe"e* 
CCC, Aggregateh^D^-COiSgtflR 
*4tt. *fiS^IB3«:0K:F 1 o o d i ng^nt, » 
eUfcy^^^T"- KDt»*B*<DCi"C*>3. Floo 
d i n gT^fiU/c^^ Aggregat 
e h^*n^-<Dtffg^ie^L-Cl^4><DcD^^ltT^ 
C4"C*a?)SC<b*sr#4. Conservat ive 
CCA ggregate LTC*&JSci4 A g g r e s s i 
ve{cAggregateLtt^ii^it k 4"<D< 6 
A ggregat i oniSs&HEtoS^K* 

0 , -HBKc A g g r e a a i v e gggflt #RS* 
W£5flSft*?jvJ\ S£ot 4 Aggregation^' 

^^-^smc^ai so it*. i*iBffifai8oo^ 

l>%l>JScalCfri. Conservative Aggr 
e g a t i o n MCcSM-T * C 4 fc<fc 0 , tlift1««tt£ 
r*Sy£»^>«c<^-SJ:5tt»afflK:Aff ff r e ga t 

1 o n;>'^y-£©fil£iK3!2^Tl>< 0 

[0 1 1 1 ] 3t k Aggregatio n'^M — % 
ftJMMStl 8 0 irK-*3tifc|f9A7^-^ttAgg 
r e g a t i o n/*^ — ££8^8 1 7 0 0^ig£ 
ft, Aggregatio n^"^y — ^SSjft^R 1 7 0 
Oli, ifJIAg gregatio n/*7>-**B»8caft 
ffly- KIHrXIBiL. Conservative Ag 
gregat i oniAggr e s s i ve Aggr 
e g a t i o n i<DHti*0< 6C*£>A ggregat 

C<DHM\£T opology Aggregat 
i o nit»*ai 5 2 2CciS6ti*o CftteJ:0. Stf 
*&'^y-**^-*5Cl,"C, Topology A 
ggregat ion ttft*© 1522*. Aggre 
g a t i o n(Dffi£££U. ±{4P eer Group 

»y >^^f- r-;u-rw is^y'v h3.ii/#gi 5 0 0 



(20) 

37 

-cottar- Frcasasti*. -e-©f£*>tefi£f*«^i2i 
L/t«jait«*ss{iwcctT^ti -5,, 

[0112] U±*ftW$:%ir>fr(Dmi&<DBmzmi T 

-r . z<D<t>&m<Dttm%.mtf*im-ciib y . eir© 

[0 113] $6^7iIf9^iW. T<iW-t'© 
5g|5#/ctf©A g g r e g a t i on *fft-3fc#l. 10 

g?regat io n&ftj£^6 7!>^9B?g(C)l*Lr 
[01143*> F 7-*©t!fefiii«Sg£L<-C. «?« 

fnSBS^SKSItt (C r a n k b a c kMK) *«*4. A 

^Aggregate l J>J'*4WJ* ? F C7-^4f!j 

fl&©aW*ffCftft*T**». «©l^tttff9&fti**@ff[ 

■C*S„ -oSD, K#fcy a >#S5i*-C 

Aggress i veK'JV-^iF l ood i n?1" 
H«k^«jW»it4«iajK:*.5;fca&. rm&tmmicS. 

[0 1 1 5 ] 

[ »93©*Ml UiLkBW! 0 fc J: 9 tc . ##£fi© h o v> 
-flMSSaaaK*. HTOJBitfffi. 30 
[0 116] W«y-FnnTRttKJ*4SUftU -tOK 

a - b ffl oh— > ^ tc>rt o -c a mommm^ t b w 
m i; y r a o ^^ffS^^FSc— fc&o 
*»» 4 - FRSJT' *J > 4't)Ml ) fe3Kl*WKBttr4 C tifi 

t o 1 1 7 ] * » h c-fottte^ffi^mtcs-^ts^ 

/5S**»e-rcitcJ:?). gttRg©*»fb#s|g*i 40 
4. 

[0118] mms- vmvmsa'j^tzmittLtc&m 

Ctic ^;i<- ^ft l/, # y > ^ ^- ^{cgft y > p 

[0119]*»h v -4'Ol4teSffi«SSK:S-3# y > 
^y;U-^oHfltJ58%tr^ cite 0:0, y^W-y 

[0 1 2 0] IBB*? h^-^KiJUT. -hte^— K*s 
a v - KETOTffi F -f >© F #n s?-W«*raRW 50 
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-f > 1*3 © ^ - F O 5 5 ffi© F j< -Y > i mm L X t > £ W 
^-FfcfcUJU a»tta*||i>'-F|HI**Sh>J<nt? 
— r F-C^iKL/, SQSO Y#'ai>-£* v F "7 

-^©>a^<fc^^iSF^n> ; -7->7 , u- nct^era 

fc^-C. _hffiBWl©y- FIHTCB ./- FB2TOT& F-* 

■y >© f #n a?-m«<!«WRwa»tt*»?H64 a o . * 

» F f *f*i L/T©ig?gt»IB^M©»iM* s ^Ifi8ic 

4 c& «:£!>. F*-f>rtffl©**saM>3l6l,>h 
#n^-tS«. *4l^*Q0St(NR*l<4C 4 
fc*. Fy-f>IB©lfBiM?Cc*jl»-C. £©hv^>t 

C£;WC*4. 

[0121] Tfi[F-rf-f>BI©a»y>fO— 3**c> 

tt*J>§£©±{fc>'- FHJoy ^©©P^cf^-c^w^- 
KfcWWiciKiij. SB1ff«UIOJ:0— WOMK 

[0122] ±its- FIHr*ttRflt%**L. C©S 
»RJSEtca-^*Tti F^ -T >© F ^-t»$R*tF# L 
r±*i-/- FIBt?Saft-r4C4{cJ:0. #Fy-f>©« 
^ f * *BS±r 5 C 4 A^-C « & . 

[ o i 2 3 ] * 7 f «7-*©ttiiew«e*«:«-3ss*!j 

Wtt**Btci-e. T{iF^>©F#ai>-tim 

©»«jRa©«afb6*Hti*. 

[0124] ti±©*S^. ^AfltttWIMtt* y F "7- 

^fcist^r. «|iglSF«g©^- FRB. A-2.c»«Fg)ira©^ 
-FIHry^*. ftS^tt^- F© F#ai>-t&«L * 

uality of Se r v i c e ; QOS) ) ti 

©Ftfni?-w«£i8iau gssa^sff 

i>5hV-f> (Peer Group)© y > * . 

FOF^oy-tt^^TWF^-rxctl^-r 

4HSaMI©iI«*-r 5 c h *reitt-C* 4. 
[HlH©B#aBHB] 

[H 1 ] *«W© F *ni?-flMRSaftSgl*a«Lfc* 

v h»7-^©miittt«**-nar*i. 

[132 ] JH 1 ©J8WK3S>*»i h#03P-1t*BSElWSlB© 
*»©JK»©lM6»lS*mrH-C* * . 

[03] Hel lo Pa c k e t-C-^y i») SnStt 

^o^n%^-rHr**s. 

[B4] ««>>-Fmy>*w«©rtsw«:5*-j-ei-c* 

4. 
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[05 ] Aggregat i o n 5 

FBfl"CtT — £<DN egotiation© 

[06] S/-F'J>^^f- hf-^<-^KM$ 

[07 ] ';>£tiMHAffg regat i o n#S^\ S 

©QOS i LtgST4©^W4SfBt4S>4. 
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